Calcium-hydrogen exchange in isolated bovine rod outer segments.
We have measured Ca-H exchange in rod photoreceptors with different preparations of rod outer segments isolated from bovine retinas (ROS). One preparation contained ROS with an intact plasma membrane (intact ROS), and in the other preparation, the plasma membrane was leaky to small solutes (leaky ROS) and the cytoplasmic space was freely accessible to externally applied solutes. Addition of Ca2+ to Ca2+-depleted ROS (both intact and leaky) resulted in uptake of Ca2+ that was accompanied by the release of protons when catalytic amounts of the ionophore A23187 were present. This ionophore mediates Ca-H exchange transport across ROS membranes and serves to gain access to the intracellular compartment where Ca-H exchange appears to take place. Two protons were ejected for each calcium ion taken up. Conversely, when protons were added to Ca2+-enriched ROS, Ca2+ was released in the presence of A23187. The majority of this Ca-H exchange was observed only when A23187 was present in both intact and leaky ROS. We conclude that Ca-H exchange occurs predominantly in the intradiskal space and at the surface of the disk membrane rather than across the disk membrane. These exchange binding sites can accommodate 10 mol of Ca2+/mol of rhodopsin at physiological pH. We were unable to detect any Ca2+ release when a proton gradient was rapidly established across the disk membrane in the absence of A23187. These results are discussed in relation to the hypothesis that protons produced by the light-induced hydrolysis of cGMP cause the release of Ca2+ into the cytoplasm of rod photoreceptor cells.